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(54) STANDBY PROCESSING SYSTEM IN MOBILE COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a standby 
processing system in a mobile communication system, 
x&M l in which where a mobile communication terminal side 
confirms the number of idle slots of base stations and 
connects to a desired base station with an idle slot. 
SOLUTION: A base station 1 sends information on 
^ the number of idle slots to be served to a standby PHS 



^!E**n> MM* 




terminal 10 for the base station 1 through a control 
channel 100. The PHS terminal 10 receives the 
information through the control channel 100 to 
discriminate whether or not the number of idle slots 
to be served by the base station 1 satisfies a desired 
idle slot number, excludes the base station 1 from base 
stations to which standby processing is applied, when 
the number of idle slots does not satisfy the desired number of idle slots, newly selects a. 
standby base station 2 among surrounding base stations and receives information on the 
number of idle slots to be served received through a control channel. When the number of idle 
slots satisfies the desired number of idle slots, the PHS terminal 10 continues the standby 
processing for the base station 2. 
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[Claim(s)] 

[Claim l] Await and it sets to mode of processing, it can set to the mobile communication 
system equipped with the mobile telecom terminal which communicates through said base 
station by processing by awaiting with the control channel signal transmitted from a base 
station and this base station - If the information on the number of empty slots which can be 
offered from said base station which said base station transmits the information on the 
number of empty slots which can be offered to said mobile telecom terminal with said control 
channel signal, and processes by awaiting said mobile telecom terminal is received it judges 
whether this number of empty slots has satisfied the desired number of empty slots, and 
when not satisfied, it can set to the mobile communication system characterized by excepting 
from the base station which processes by awaiting this base station — awaiting — mode of 
processing. 

[Claim 2] it can set to the mobile communication system characterized by being contained in 
the call-in message of said control channel signal with which the information on the number 
of empty slots in which said offer is possible is transmitted [ in / await and / mode of 
processing ] to said mobile telecom terminal a dcbattery saving period according to claim 1 - 
awaiting mode of processing. 

[Claim 3] By processing by awaiting with the control channel signal transmitted from a base 
station The mobile telecom terminal which communicates through said base station awaits, 
and it sets to mode of processing. If said control channel signal receives the information on the 
number of empty slots which can be offered from the base station which performs the 
aforementioned waiting receptacle processing The mobile telecom terminal which judges 
whether the number of empty slots for which this number of empty slots asks is satisfied, and 
is characterized by excepting from the base station which processes by memorizing and 
awaiting the identification information of this base station when not satisfied awaits, and it is 
mode of processing. 

[Claim 4] The mobile telecom terminal characterized by receiving the information on the 
number of empty slots which can offer said base station by the call _ in message of the control 
channel signal which receives said mobile telecom terminal a dc-battery saving period in 
mode of processing by awaiting according to claim 3 awaits, and it is mode of processing. 
[Claim 5] It processes by said mobile telecom terminal's choosing the base station which has 
an empty slot when the base station with which are satisfied of the number of empty slots 
according to claim 3 for which it asks is not found in mode of processing by awaiting, and 
awaiting, the mobile telecom terminal characterized by offering service doubled with the 
number of empty slots of this selected base station awaits, and it is mode of processing. 
[Claim 6] It is the base station characterized by this base station transmitting the information 
on the number of empty slots which can be offered to said mobile telecom terminal with a 
control channel signal in the base station in which two or more mobile telecom terminals and 
connection are possible. 

[Claim 7] It is the base station characterized by this base station transmitting the information 
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on the number of empty slots in which said offer is possible by the call-in message of a control 
channel signal in a base station according to claim 6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Mobile communication system and the mobile communication system 
which can grasp the empty slot information on a base station that it processes by more 
specifically awaiting with a mobile telecom terminal await this invention, and it relates to 
mode of processing. 
[0002] 

[Description of the Prior Art] As mobile communication system, PHS (Personal Handy Phone 
System) by which commercial initiation was carried out from May, 1995 is the digital cordless 
telephone to which the system design was performed in consideration of common use of a 
home, a place of business, and the public, and is expected very much as towage of multimedia 
also including communicative personal izing and data transmission. 

[0003] Although PHS is communicating with the transmission speed of 32 kbit/s using one 
time slot at the present, it can communicate with the transmission speed of 64 kbit/s in the 
future using two time slots. Thus, since high-speed -data transmission is possible as compared 
with other mobile communication system, PHS is considered to gain the user layer of future 
many only by voice message as means of communications which there is not and also includes 
multimedia transmission. 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, when PHS can communicate 
with the transmission speed of 64 kbit/s using two time slots in this way, in order to enjoy 
service of 64 kbit/s transmission, the PHS terminal and the base station also need to be the 
specification which can respond to this. Therefore, 64 kbit/s cannot be communicated, if the 
base station which is processing by awaiting is a base station of the transmission speed of 32 
kbit/s even if it is the PHS terminal which can transmit 64 kbit/s. 

[0005] Thus, if a base station is not distinguished by the PHS terminal side even when 64 
kbit/s correspondence of a metaphor PHS terminal is possible, there is no guarantee which 
can not necessarily perform data communication etc. with the transmission speed of 64 kbit/s. 
On the other hand, since distinction of being a base station corresponding to 64 kbit/s 
communication links is possible if the contents of the message (the notice of the 2nd system 
information) reported on a control channel are interpreted, it becomes possible [ choosing the 
base station corresponding to 64 kbit/s communication links preferentially by referring to this 
notice of the 2nd system information at the time of base station selection ]. 
[0006] However, though processed by the base station corresponding to 64 kbit/s awaiting at 
the time of call connection, when there is only one empty slot of this base station 
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corresponding to 64 kbit/s, a terminal side can enjoy only service of the same transmission 
speed as the base station of the transmission speed of 32 kbit/s. Therefore, even if it was a 
base station corresponding to 64 kbit/s communication links, when the number of empty slots 
of a message channel did not have two or more slots, there was a problem of becoming the 
same as having connected with the base station of 32 kbit/s. 

[0007] This invention solves such a technical problem, is enabling it to check the number of 
the empty slots of a base station by the mobile telecom terminal side, and aims at the thing in 
the mobile communication system whose connection is promptly enabled with a base station 
with the above empty slot which a user wishes for which it awaits and mode of processing is 
offered. 
[0008] 

[Means for Solving the Problem] this invention can be set to the mobile communication 
system equipped with the mobile telecom terminal which communicates through a base 
station by processing by awaiting with the control channel signal transmitted from a base 
station and this base station, in order to solve an above-mentioned technical problem " it 
awaits and a base station transmits the information on the number of empty slots which can 
be offered to a mobile telecom terminal by the control channel in mode of processing. If the 
information on the number of empty slots which can be offered from the base station which 
processes by awaiting is received, a mobile telecom terminal judges whether this number of 
empty slots has satisfied the desired number of empty slots, and when not satisfied, it will 
except it from the base station which processes by awaiting this base station. 
[0009] Moreover, if the information on the number of empty slots which can be offered from 
the base station which processes by the mobile telecom terminal which communicates 
through a base station by processing by awaiting by the control channel transmitted from a 
base station according to this invention awaiting, and awaiting in mode of processing is 
received, it judges whether the number of empty slots for which this number of empty slots 
asks has satisfied, and when not satisfied, it will except from the base station which processes 
by memorizing and awaiting the identification information of this base station. 
[00 10] Furthermore, according to this invention, in the base station in which two or more 
mobile telecom terminals and connection are possible, this base station transmits the 
information on the number of empty slots which can be offered to a mobile telecom terminal 
with a control channel signal. 
[0011] 

[Embodiment of the Invention] next, with reference to an accompanying drawing, it can set to 
the mobile communication system by this invention - it awaits and the gestalt of operation of 
mode of processing is explained to a detail. Reference of drawing 2 shows the functional block 
diagram showing the gestalt of the operation when applying the mobile telecom terminal by 
this invention to a PHS terminal. PHS terminal 10 by the gestalt of this operation is a pocket 
communication terminal of the TDMA method which can perform 64 kbit/s bearer 
transmission using two time slots. In addition, the applicant for this patent has already 
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applied two time slots for Japanese Patent Application No. 8-316453 as a related technique of 
a controllable PHS terminal. 

[0012] In drawing 2 , an antenna 12 emits the signal inputted from these wireless sections 
14a and 14b all over space while it receives the electric wave transmitted from the base 
station and outputs it to the wireless sections 14a and 14b. The wireless sections 14a and 14b 
are the wireless sections in which transmission speed processes the signal of one slot of 32 
kbit/s, respectively, namely, the signal for one slot which these wireless section 14 received 
from the antenna 12 — magnification — and - while carrying out frequency conversion and 
outputting to the speech path control section 16 — the voice modulation signal for one slot 
from the speech path control section 16 *- magnification - and frequency conversion is carried 
out and it outputs to an antenna 12. 

[0013] The speech path control section 16 is equipped with functions, such as change control 
of the speech path pass of the time slot of two 32 kbit/s, a channel codec and speech processing, 
and a strange recovery. 

[0014] After decrypting it after the speech path control section 16 restores to the signal 
inputted from the wireless section 14, and amplifying it by the time slot according to control of 
the call control section 18, specifically, it is outputted to a loudspeaker 20. Moreover, the 
signal inputted from the microphone 22 is amplified similarly, after encoding, it becomes 
irregular, and it outputs to the wireless section 14. 

[0015] The call control section 18 is a control section which controls whole PHS terminal 10 
including processing of a protocol system. The call control section 18 equips the interior with 
memory, such as ROM and RAM, and operates according to the call processing program 
memorized by ROM. That is, the call control section 18 performs an arrival -of- the -mail 
display to the LCD display 24 while outputting a ringer tone from a loudspeaker 20 through 
the speech path control section 16, if the LCD display 24 and the key stroke section 26 are 
connected and a call-in demand is received from a base station through the wireless section 14. 
[0016] And if the response actuation by the key stroke section 26 is detected, the speech path 
control section 16 will be controlled and a speech path will be set up. Moreover, if the 
telephone number is inputted and call origination actuation is performed from the key stroke 
section 26, while displaying the inputted telephone number on LCD24, a call request is 
performed to the base station which is processing by controlling and awaiting the wireless 
section 14. Thereby, if a called party terminal answers, the wireless section 14 and the speech 
path control section 16 will be controlled, and a speech path will be set up. 
[0017] Moreover, the call control section 18 chooses the base station which processes by 
receiving and awaiting a control channel from a circumference base station through the 
wireless section 14. That is, with the gestalt of this operation, it connects with the base 
station ID storage memory 28, and the call control section 18 memorizes the circumference 
base station which is excepted as a base station which processes by awaiting in this memory 
28 and in which 64 kbit/s bearer transmission is possible. 

[0018] Specifically, the call control section 18 checks the empty slot information that the 
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current base station which awaits, performs monitoring of a control channel to inside and is 
included in the information element in this with reference to the call-in message of the control 
channel signal transmitted from the base station can be offered. Drawing 3 is the message 
format which showed the example of contents of the call-in message transmitted towards a 
PHS terminal from a base station. 

[0019] As shown in drawing 3 , as for a call in message, the telephone number (13 figures) of 
the PHS terminal with which call types of services are shown and call by the other one octet - 
7 octet is set up from the 5th bit by the 7th bit of one octet. For this reason, when the call 
types of services from the 5th bit of one octet to the 7th bit are "000" "has no call", the data to 
the other one octet - 7 octet become unnecessary. With the gestalt of this operation, a base 
station sets empty slot information as the field to which the telephone number (13 figures) of 
a PHS terminal is set up in "having no call." 

[0020] Returning to drawing 2 , the LCD display 24 is a display which performs various kinds 
of displays, such as the telephone number, and a message or received electric-field level of a 
base station. The key stroke section 26 is constituted by the various keys which perform a 
certain action to the call control sections 18, such as an input key which inputs the telephone 
number, an alphabetic character, etc. of a power-source key and a called party terminal, or a 
call connection key which performs call origination processing and response processing. 
[0021] Drawing 1 shows an example of the processing flow which awaits and shows the 
gestalt of operation of mode of processing in the mobile communication system by this 
invention. Actuation of the gestalt of this operation is explained using drawing 1 and drawing 
2 . In addition, in drawing 1 , PHS terminal 10 is processing by awaiting to a base station 1 
first, and has received the control channel signal 100 from this base station 1 with the 
dc battery saving period. 

[0022] The call control section 18 of PHS terminal 10 will check the contents of the call types 
of services in the call-in message shown in drawing 3 , if the control channel signal 100 is 
received from a base station 1. And the call control section 18 checks the empty slot 
information that the base station 1 set as PS number (1st figure) - PS number (the 13th 
figure) can be offered while judging that he has no call, when these contents are "000." In this 
case, since the number of empty slots is "1" or "0", it judges that the call control section 18 
cannot secure the sufficient number of empty slots to offer service, and the number judging of 
empty slots of "having no opening" is performed (102). And the call control section 18 is 
excepted from the candidate of a base station who processes by memorizing and (104) 
awaiting the identification information of this base station 1 in the base station ID storage 
memory 28. 

[0023] The call control section 18 performs monitor processing of the control channel of a 
circumference base station in order to look for the new base station which processes by 
awaiting next (106). And the call control section 18 is chosen from that inside as a new base 
station which processes by awaiting the base station 2 where received electric-field level is the 
highest, and performs control channel establishment processing with this base station 2 (108). 
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[0024] Then, from a base station 2, the call control section 18 receives the control channel 
signal 110, and checks the empty slot information that a base station 2 can be offered as well 
as the case of a base station 1. 

[0025] Consequently, if offer of the number of empty slots which PHS terminal 10 needs is 
possible for a base station 2, the number judging of empty slots of "an empty ****•• will be 
performed (112), and it will process by awaiting to this base station 2 henceforth. That is, a 
dc-battery saving period, from a base station 2, the call control section 18 receives the control 
channel signal 110, and judges the number of empty slots similarly (112). The call control 
section 18 is repeatedly performed, even when the base station which processes by the 
received electric-field level of a base station 2 becoming below a predetermined value, and 
awaiting this processing 112 that receives the control channel signal 110 and judges the 
number of empty slots replaces other base stations. 

[0026] In addition, when there is no base station which can offer the number of empty slots 
which PHS terminal 10 needs in a circumference base station, the call control section 18 
processes by awaiting to the base station with the number of empty slots where received 
electric-field level is the highest. And neither data transmission nor voice communication is 
performed, for example by 64 kbit/s, but data transmission and voice communication are 
performed at the rate of 32 kbit/s. In such a case, the call control section 18 may display the 
purport which cannot provide a LCD display with service of 64 kbit/s, and may notify a user of 
it. 

[0027] As mentioned above, as explained to the detail, according to the gestalt of this 
operation, a base station awaits the number of communication link slots usable now by the 
control channel, and transmits it to the mobile telecom terminal of a condition. Moreover, in a 
PHS terminal, the number of empty slots which was awaited and was received in the control 
channel from the inner base station is checked. And a PHS terminal becomes possible 
[ awaiting to the base station which can offer the number of time slots which he wishes 
promptly, and shifting processing ] by [ to other base stations ] awaiting and doing again, 
when it is checked that the desired number of empty slots cannot be supplied from the base 
station which is processing by awaiting. 

[0028] In addition, although this invention was applied to the PHS communication system 
corresponding to 64 kbit/s with the gestalt of this operation, especially by the thing limited to 
such communication system, there is no this invention, for example, if it is usable 
communication system, it can apply the mobile telecom terminal of TDMA usable two or more 
slots, from now on, offer of various services will expect in mobile communication system - 
having ■■ the gestalt of this operation in it - naturally the service which uses two or more time 
slots like is also considered. While it will be lost, for example that a circuit is released and a 
user cannot be provided with service since the numbers of empty slots run short after 
connecting with a base station if this invention is applied to the communication system which 
can offer such service, it can also be prevented reconnecting with other base stations and 
post-dialing delay's occurring. 
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[0029] 

[Effect of the Invention] Thus, even when providing a user with the service in the mobile 
communication system of this invention for which it awaits, and a mobile telecom terminal 
uses two or more time slots according to mode of processing, it is lost that it turns out that 
offer of for the first time service after base station connection cannot be performed, it is 
stabilized, and a user can enjoy service. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The processing flow in the mobile communication system by this invention which 
awaits and shows the gestalt of operation of mode of processing. 

[Drawing 2] The functional block diagram showing the gestalt of the operation when applying 

the mobile telecom terminal by this invention to a PHS terminal. 

[Drawing 3] The message format which showed the contents of the call-in message 

transmitted towards a PHS terminal from a base station. 

[Description of Notations] 

10 PHS Terminal 

12 Antenna 

14a, 14b Wireless section 

16 Speech Path Control Section 

18 Call Control Section 

20 Loudspeaker 

22 Microphone 

24 LCD Display 

26 Key Stroke Section 

28 Base Station ID Storage Memory 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** snows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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